Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.006 Å; R factor = 0.045; wR factor = 0.111; data-to-parameter ratio = 15.4.
The title compound [systematic name: (R)-2-trichloromethyl3a,3b,7a,8a-tetrahydro-5H-pyrano[2 0 ,3 0 :4,5]furano [2,3-d] [1,3]-dioxol-5-one], C 9 H 7 Cl 3 O 5 , a triyclic system that contains a central -d-furanose ring cis-fused with a dioxolane ring as well as a -lactone ring, exhibits a twisted conformation. The CCl 3 group has an axial orientation. The furanose ring approximates an envelope conformation due to the ,-unsaturated lactone functionality. The asymmetric unit contains two independent molecules with almost identical geometries.
Related literature
For background regarding -chloralose and -lactones, see: Collins et al. (1983) ; Zosimo-Landolfo & Tronchet (1999) ; Wu et al. (1992) .
Experimental
Crystal data 
Data collection
Siemens P4 diffractometer Absorption correction: scan (XSCANS; Siemens, 1996) T min = 0.803, T max = 0.926 6901 measured reflections 4735 independent reflections 3838 reflections with I > 2(I) R int = 0.044 3 standard reflections every 97 reflections intensity decay: 2% derivative, bearing well studied biological properties. It is a mild hypnotic drug, which is currently used as an anesthetic in veterinary medicine, as a rodenticide, etc. It has been characterized as a molecule possessing potent CNS activity, and has been evaluated in human and animal models, for its therapeutic properties (Collins et al., 1983) . A number of α-chloralose derivatives have been prepared (e.g., Zosimo-Landolfo & Tronchet, 1999) , since it is known that trichloroethylidene acetals are potential biologically active compounds.
On the other hand, δ-lactones are important flavor and aroma constituents found in many natural products. In some instances, δ-lactone derivatives have been shown to have anti-cancer and apoptosis inducing properties against various human tumors and animal cell lines (Wu et al., 1992) .
We have synthesized a compound combining both functionalities, (I), with the hope that this compound will also cumulate properties corresponding to each functionality. The starting material was α-chloralose, (1, scheme 2), which was first oxidized into an aldehyde, (2), and then transformed to the corresponding acrylic acid (3) via a Wittig reaction affording a pure Z isomer. Cyclization furnished the lactone (I).
The asymmetric unit of (I) contains two molecules (Figs. 1 and 2), with almost identical geometry. A fit between two independent molecules (non-H atoms) gives a r.m.s. deviation of 0.103 Å. The tricyclic system includes a central α-D-furanose ring approximating an envelope conformation, with C7a as flap atom (C17a in the other molecule). This ring is cis-fused with a dioxolane ring, which may be considered as twisted on O3 and C8 (O13 and C18, resp.). The CCl 3 substituent has an axial orientation, as in α-chloralose. Finally, the α,β-unsaturated δ-lactone ring is cis-fused with the furanose, and displays a rigid envelope conformation, with a total puckering amplitude of 0.347 (4) Å [0.361 (4) Å for the second molecule].
Molecules are well separated in the crystal, and no significant intermolecular contacts are detected.
Experimental
The synthesis of (I) is depicted in scheme 2. A solution of α-chloralose (5 g, 16.23 mmol) in ethanol (60 ml) was mixed with a solution of NaIO 4 (3.47 g, 16.23 mmol) in H 2 O (6 ml). After stirring this solution at 298 K for 1 h., a white precipitate appeared, which was washed with ethanol. The filtrates were combined and concentrated under reduced pressure to give a solid product, (2). Ethyl-triphenylphosphoranylidene (6.64 g, 19.06 mmol) was added to a solution of (2), and stirred for 2 h. at 298 K. The mixture was then extracted with CH 2 Cl 2 , in order to eliminate oxide triphenylphosphine, acidified until pH 3, and extracted again with ethyl acetate. The organic phase was dried over Na 2 SO 4 and concentrated, to give (3) as a very thick syrup. By adding N,N'-dicyclohexylcarbodiimide (DCC) to a dry-CH 2 Cl 2 solution of (3), under Ar, the lactone (I) was formed over 2 h. The solution was filtered in order to eliminate urea, and the filtrate concentrated, to give (I) as a supplementary materials sup-2 white solid (3.58 g, 11.93 mmol; 73% yield). NMR and mass spectra are in agreement with the X-ray structure (see archived CIF). Single crystals were obtained by evaporation of an AcOEt solution of (I), at 298 K.
Refinement
The absolute configuration was assigned after refining the Flack parameter (Flack, 1983) , using 2010 measured Friedel pairs. All H atoms were placed in idealized positions, and refined as riding to their carrier atoms. C-H bond lengths were fixed to 0.93 (Csp 2 -H bonds) or 0.98 Å (methine CH groups), and isotropic displacement parameters calculated as U iso (H) = 1.2U eq (carrier C). Figures   Fig. 1 . Structure of the first independent molecule. Displacement ellipsoids are shown at the 30% probability level. Monochromator: graphite θ min = 1.8º 
